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(54) IGNITION TIMING CONTROL DEVICE FOR ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve control 
accuracy of MBT control without necessitating much 
adaptive experiment and without using new sensor by 
finding out a fundamental ignition timing in which MBT (a 
minimum ignition advancing value which is necessary for 
generating a maximum axial torque) is obtained, by an 
operation expression on the basis of filling efficiency. 
SOLUTION: Output signals of a crank angle sensor 13, 
an air flow meter 1 4, an 02 sensor 1 5, a throttle sensor 
17 and the like are inputted into a control unit 2. A 
prescribed ignition delay time is added to a value divided 
an in- cylinder total gas weight by unburnt gas density 
fundamental value and laminar flow flame speed 
fundamental value, and also the value which its adding 
value is unit-converted into a crank angle is found out 
as a fundamental ignition timing which is obtained MBT. 
At this time, an in-cylinder total gas weight is found out 
as a new air weight and the sum of a fuel weight and a 
self remaining gas weight, the new air weight is found out 
as a normal air density and the product of a stroke capacity and filling efficiency. 
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h 2^<b(7)flf^OFF.»t StifcEflsttfitc 
^n* 7Jiato*:«BE4:*ALrEGRt 

i:MBT*8fflt4Ci:r% *fc»*m±2-**£fc3&«-c 

^^A J ^EGR*«*«x.**fr*clJV^-c , J->aMEa 
«k*y->a«ga«k-e. UvMiEGRttEGR 
# y M$fc X&'KfflBiW y y*fl6v^t4 -t -5 tc Lfc 

TFBYA0=Dm I 4- K tw + K 
fc/iU Dml ;«2tt-HjE«ft 
K t w ; 

k a s ; &t&f&*iSffljE^ifc 



flfBBT 1 0-3 0 5 3 5 

12 

^<ott»ti t <tv * ^ > 7, <^ 7Tmfc**je i * o 

[0 0 4. 7] BPT (^'^7*1/7 v-v h^V^T-jL- 
*) /^W^2 6 (i. ^ > l^n-j^'J 7U2 7TwcO 
Jfc^EfcP 2^-5gi:R/:KSJ: ^:EGR/^7'2 5 

BPTm>72 60^777A^7 ,j J > 

L-hifbfU 77 AUH^SnTv* 

* (o*ijflaEf^»a-N:^>«»ftE*tBl<&*) 0 ^ti 
tc«fci^ EGR/<;uyp3S^lfL> S^J£*P2<7)±# 
^Px.^>tt^ 0 wOid Clt, EGR/^r2 5Cft 
m-t2>$&J±ljP 2Wi«-ft»:«fcWki (BPT 

- (1) 

[0050] zcofzft^ >yuB^Ritfcffia* 

9 i t & < MB T»WP***|aj±3*4 X 7 i> <r> 

tf&Z>tf - 2 4 5 4 5 0^«#BB) . Z<T> 

i><VX ItELt) -b >^^Ktt^> -j£Srt ? 3b & i6 n X h 

fe»?>tt-S«l(lJ»*u*-2fv^fc*»a:u J: i)MBT(7){# 
[0 0 5 1 ] 3>hn-^a-7 h2t*Hff^tL^^<7) 

[0 0 5 2] ^ib\ *«W-ei±.«^c«F»|«:»*-r4^K 

^itffl^iT FBYA0kv'J> 

XfllAv t p) tfflv^ot, *USI2. S3, B4U 

[0053] dI2 07n-^-v - K±«fc3H.qftjt/^^X(B 

T7 7'A) f(i§ii£JtffiifTFBYA0t> 
s — (2) 

[0 0 5 4] wC-C, TFBYAOIil. OSr^'^tl" 

X$>ho teMftittSlijE^ftK a s ii*aJ7K«TwUl6 



-7- 



▲ 



(8) 



0 - 3 0 5 3 5 



13 



14 



10 



w(±**|I*iaTw{iiEtfeilT**«), *HI*S»I* (fcrt: 
LDml=K 0) U(idtt^*i*«iE#^Ka s. K 
tw^0tiv>lOl^, TFBYA 0/i ? l. 0 <£ 

[0 0 5 5] — M£*t?£lEffc&Dm 1 fi. HI 5 itz 
«H6O#tt<0v->ruttjgUfc«5SM:Mdm 1 

[0 0 5 6] d^-e, i ) - >mUtkft<Dmj£iz^\,^xm 
3, El407n-^-r- M:Lt^tia«n 0 
[0 0 5 7] £*i*>0»fM*'<* * ^> Kv a L 

y->*frO«5e«*H4^*r * "/A) -F) 
[0 0 5 8] i"&;b*>, 

^t7 7'A) :^it mm) ^y^r^mtLx^ 

:n$l (Tp^^HiAvtp) ^(7) 

^fv/D) : litem (N) **Bf5feo 

Av tp=TpXF 1 oad+Av 

fcCU F 1 o a d : 

A v t p-i : mr®^ a v t p 

it^^BAvtp [ms] Ht$i6^ 0 XU7 
f t- y Vm^m^tz h # , ai r 7 a - ^ - 

* 3PT- (i £ tt(c S £ X x x y -fto jWi x. T 



20 



if^^r77*A) -F) li«Ett*ft*«&:h-rKge5e 
[0 0 5 9] :oJ:^:U'J->M*flSL/:^, 

i3^t7 7*o , d) izm*), y->*fr-cftv»t 

*) 4«^^^JtO-vv"/flt (7-;riStt) £ x i6C 
"7 y y^JtM d m 1 SrH 5 ICtf"*" #t£(7>-7 ■/ 7*Cl/: 

[0 0 6 0] l««aik«*iTFBYAO^ 

??M9iiiT7 t y ^mttzv ym**) ->m<om~ 
-f&ztrfx£%<%2><?>x, z<nt ^{zit^mity * 

[0 0 6 1] g|2 Xfy7'B) W7n-^ 

inLfiQSrlTffi-f & Q fLT^f 7 7*C) td^iaA^ 

?>ii^£*Pft|*/OUXffiTp [ms] Tp-KXQ 

[0 0 6 2] Xx y rD) -Cii 
tp-ix (1-FIoad) - (3) 

[0 0 6 3] (3) RommW-ty&MF loadli, H 
fc&N&J^Tg^tVcyl t(0fN - Vcyl £K^®<7> 
^Kffi»Aa^4>§f^0^^y^#HBtT^^>o & 

[0 0 6 4] ^777'E) Xit 
Ti= (Avtp + Kathos) X T F B Y A 0 X a X 2 + T s — (4) 

•Blti^<kt-r2>^t>\fr2>y 4 y K^UJRi* J: ^ HO 

*««-r*fc*o«[-e**p (4) S:i±->-^> 

a$<7)2^AoTv^ 0 (4) STOTFBYA 

50 .AO. ati> [%] (Ofttatv^o 



fc^i L> Kathos: iSffiMjEfi 
T s : «j»i**|v^.xiH 
[ms] ZttnirZo 

[0 0 6 5] ( 4 ) ^OK a t h o s t*K3£«&ft£#Ig 
LTtffi (Av t pl:fflit^MiOt<T^y'J>^ 



-8- 



▲ 



(9) 



ftm^l 0-30535 



15 



16 



[0 0 6 6] *i:Xf 77'F) 7 hO^IJ^Srft 

^\ ^f7^H) , I) X-tim* y Y&\*%b\X%ffi}V& 
St/<^/X(BT s ^oT*&(tfttfT i «rW»jtfrffl^ 

[0 0 6 7] PjMt<D*tr<iR e f«fOAA$: h U 

I TAC= (A v t p/A v t p 1 0 0) 

fcCU Avtpioo:io 0%o5fE*^*ufflSi- 

^)Av t p 

*>5*UJ: TAC^ft^-T^o A v t p 1 0 

o<±X£»B£ti[ (lf-^) -e** 0 (5) ^-e* 

r FUELG=TFBYA0/1 4. 

O^tCi ^MlMiS&FUELGHmt^o. fc 
■fc x.l-f 3S»2H»Jt<0 t*iiFUELG=L 0/14. 
5ilir5, U->£*Sit*> 1. 0/14. 5 «t 

0/h£&ttt£& o (6) Si:i5V>tFUELGO 20 

[0 0 7 2] ^f-yyc) tliv'J>^^li (ff 

ff *?8ft** G a i r 69 it "C £> & «f £tt I T A N 4: It* 

-r*. tac tmfc&Ni: *)m%. 

TAC J: I3i9*(*lttnf-r;^' 

E) -rttXKttVl TAC kB(E»NJ:'9BIl 0 
tnv-y^SL T«»* jfc»K**tt F L M L £ it 30 

SCVTF= (SCADMPXSCVK+1 



* [0 0 6 8] &±T~&mitfflW<Dffi&i&~LZ> 0 

[0 0 6 9] B7, g|8<30^n-^-v- HijS*M»: 

4x***ilftttADVt»aiLT|IJ*t4i«l»ftrt 
SSr^ttO-C, 1 0msy37T^firU o &*>\ .6; 

•A*AttADVU«EE»Jt5Ejft«r^^9>^ft [° B T 
DC] i:ffl^tv^ 0 

[0 0 7 0] 7,7- yy' A) "Cli. |20Xf77'D) (C 
i ■) fftv^S 'j > ^SASttjKiJtlt/^^^tl A v t p 

- (5) 

^ITAC^JHttliiSjStt**^ nv-^iiJ 
[%] Ol&ti^ 

[0071] 7 *7"B ) -eiii2o^f7rA) ■?# 

tv.^ §1SB£ifc*@=i*T F B Y A 0 £fflv>T 
5 . ( 6 ) 

ifef£» * * o c: t -e* * o 

[0073] m9iz^±T\ f z*mJfz&m& 

*fllDENSii I TAC^I < fc&Kojxr** < & 
*tt-C**o 01 0<OXT\zm9L'X$k&8tm*VLFLM 
LttHJ&Ukftt— ^tttlilTAC^I < fc*i*ir 

[0 0 7 4] Xry7*F) 7 - ^ ^ > h u -H^K 

7-;Wn> hD-^N>7MMSCADMP^ 



0) 



TtfiU SC VK : 

^iUM7- *0tfE«R S C V T F ttttt* o 
[0 0 7 51 ^V-;udIfftSCVTFIi, X7-;u 
n> Fn-;w^2 1 0£fflB$KSL*ia ? 5S < £ 

fata, ;*7-;i"3 > h n-^/^w^PHR(z J: *)fc*z><r> 
^ 01 1 izmLtz £ 7 Itzxy - )Uzi > ^d-jm;1/7' 
2 l rf^fflffctt-c i . £Rna*-c 0 k 4 •) , *PflOgfl)£ 

[0 0 7 6] (7) S02iM^SCVKIi-5glT* 

EGRC=RATEGRX «IE#«fc 
O^^J: i){f:EEGRHEGRC£ftff-r& 0 
[0 0 7 9] RATEGR^»(i 
RATEGR = ERG^itt/ (KttMKt+ER 



(7) 



[0 0 7 7] 18^77^) TNi. **Mc»Tw <fc 
^12, HI 3 trtStt«7-^ttt«LT*il 
ffijE^gcTWHOS 1, TWH0S2£, ifc^r 
I) T-<iB««ffiJfc**S*TFB YA0 <£ 9 HI 4. m 
1 5*rt#t-r^T--^«r^LTS*itffljE^ScR 
MDHSK RMDHS2 J^^.o 

[0078] Ei8frcit^, 7f77'j) vitjomwmi 

TAC (**Hi fl -NSESQh 0) tEHK&N«t*}gf 
5E^ 7 yiMUK^EGR$RATEGR^ 

- (8) 

[0 0 8 0] (8) *<OMIE«tttt-ie«t\ HHOE 
GR^tlS^EGR^RATEGRkO-ftLi^-Tll-e 
ClcOltiiE G R^fi^Ji> y>K J:otfi^(0 

[0 0 8 1 ] ^t77 P L) T(± 



-9- 



▲ 



(10) #53^1 0-3 0 5 3 5 

17 18 
MAS SC= I TAC 

X (1. 0 + EGRC + FUELG+ (1-ITAN) /ITAN) 

- (9) 

* [0 0 8 3] (9) :£(±*«0.k-jKLT£v*fci 

<T>XibZ> a 

[0 0 8 4] ->'; V^ftif&tfXftftGcylti, EGR# 



y&mMtz*)<r>mx$>2,) MASSCS-lttt^., 

[0082] (9) ^{za^x. ^mm2m. «3^, 

SM^ti^-ft-FiLEGR, £BJt> ttWgtf^tfi'') 

Gey I = Gair + Gegr + Gfuel + Greg 



(a) 



tzfSLt GAi R :|ffa^Sft 
Gegr : EGR*'^ti 
Gfuel : MMMA 



(v 



(a) 5SO#fi*l±, 

- (b) 

... ( c ) 

- (d) 

- (e) 



10 «Gres 

[0 0 8 5] iCT% 

G*\n=p OXVcylX I TAC 

Vcyl : fi=«£» 

Ge«r = GairXEGRC 
Gfuel = GairXFUELG 
Greg = GairX (1-ITAN) /ITAN 
ITAN = G»m/ (Gair+Greo) ) Xt>Z>fr ★ [0 0 8 6] 

Ztlhi (a) ^{^AL-CSmi--5. 0 ★ 
Gcyl^ OX Vcyl X I TAC 

X ( 1 + E G R C + F U E L G + (1 — ITAN) /I TAN) 

- (f) 

( f ) 5SlCi5V>T\ 

A 1==/, OX Vcyl (— 5tffi) ... ( g ) 

MASSC=ITAC 

X (1+EGRC + FUELG+ (1 - I TAN) /I TAN) 

- (h) 

tam±\ (h) i&izx t)±m<o (9) ^mhixtz 0 it->'>mzm-£L%if*itf*b%^o 

[0 0 8 7] i^t, Al (100%,cOtlOy>] [0088] ^IC* t- y 7M) Xit 

F L V = F LML XRMDH S 2 XTWHO S 2 
X (1 — A2XEGR0) 
+ FLMTXSCVTFXA3 -(10) 



fc£u a 2 : -xgi&mMiEmn 

A 3 : A^iSKMiE^Sc 
E G R 0 : EGR*HE#& 

f lmt : im-x^mmm^m <i%€) 

[0 0 8 9] (1 0) ^izfcv-T5&ia^i3S(ixv-;u 

[0 0 9 0] tr*i2^1«^J3V^T, RMDHS2II 
S**lt ( B «M^Jtffi*gT F B Y A 0 ) ri £ Jf»K*iJiii 
Si:-?-x.4fSi, JfcTWHOS 2l±<^*H7RiaTw*i 
^it^jSJt^i.^i$W ! £:^^'tt#^t-r-2, <DX$> 
-So «jE^5feiEffiiS2p:'fiFLMLIia^^lt<7)1?:ffl^: 

(of t)TFBYA0 = l. OWil) *>ox>y>s) 
WGk'n.'T'ik (o J 19 ?^t|J*ja*n5(J6 0 "CW±) i:»L 
r l fcflt-c* * i > v > vmztT'&x t £B 



-y>mm?tTM\zi5^Ta'X&&f£*m<%Zo Ltz& 

c X , ^Jt^SSS^Jt £ ^l-fc-* fc # i > v > l» 

$e567HfrKfc F LML i-t<r> a m^fz<r>xfi, 

*)-X4k&mi&Z>\<zM.mi>2>2\tt,z%t) , MBTii'fj^t- 

tixLtio -e-c-c, mi sizmLtzXiizmmittm 

Bl&mtt *)$\-tl& t#l£RMDHS2tCi:*)FLML 
(±T WH O S 2 J: I) F L M L ^Mg«iE1--l» - t T% 

[0 0 9 1 ] ^{c, SjaffU«tf>EGRffliEffc&EGR 
0liEGRSr=}f 9 t JWgiil-tf, IS^E GR$ 
t%r%.&&t *)&!ii-fZ,o EGRfliEGRA^ I-NfJ: 
*) Xik&Bttfm <'5r*^*EGR0l; < ti} 
m.WlJE-t2><DX$>2> e mWcA 2 li-&.mX3-> 
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▲ 



(11) 



Hm 1 ? 1 0 - 3 0 5 3 5 



29 



20 



[0 0 9 2] *T.21S2Jl^BSt^clfeiSJSI6*«FLMT Li? 0 Hi 1 IZifrLtiX 9 ti, X7-;i.:a> 

P7^yvi7 7^i (-Silte. — £*n*y*h^ fi, X7-^fjEiSSCVTFCi *) F LMTSriftg 

SJSU^V^T, &M£'XVm (MB T) fcafr. MiE+^ifct?. ^7-i^>Fo-^r2 1^ 

PJA&^O + WSSiSUA&iiSUi-CF LMT^f<7)i teftNujtWi-&<iiT-*i>o 
*fllv*fco-eM\ ^7-;nri^^SKo?fc#5^«:, */o [0093] xf^N) r-(i 

ROU=DENSXRMDHS 1 xTWHOS 1 —(11) 



[0 0 9 4] (1 1) ^tli^TTWHOS 1 
iSTw«l^fJ!(;4i^lf^, JfcRMDHS 
lliffi*Jt (BSMitfflitTFBYAO) **5HB* 

LtBW:, »Bffi«Jt«0#B«t (oi«7TFBYA0 

= 1. o<7)ti) *?i>v>««^T» (oj^fli 

MB T CAL = 



fc«U B l : Sl^attNFM 
B2 : BfWJH? *7>*fc^OlM*2e» 
B3 :MBTCALS«ffl^7>^ft«]E« 
0»:j:?|MBT»*I-C44MBTCAL [° BTD 

c] *im-fz> 0 

[0 0 9 6] iilOy'J 

>?MisLB:&)±ffi±Kgtemfco?7>?ft (I0£v> 
115° ) Ott«U<*J:.d^»5feLfctSO^JiA 
ffi«BTf*4o -Ol^t:, tt*«"CI±MBTt* 

&<<WZttLX, *%Wimn^£ OMBT^filt 

[0 0 9 7] (12) *:^v^v'J ^r^^fi:* 
T^^AIXMAS SC«:*i^«lSROUt^Slbt 
HF L VOSCCMo fcttli v ') > f rtO*l^^<Of< 

[ms] <3DJ|L{£<h&&o ^^^Hc^^StL^FHB 
1 [ms] «:*DiLfe|l«:*J«E»B2UJ:i]^7>^A 

[0 0 9 8] (12) ^W^SFLV^Ot 
£EFP^ ? -g:< W^MBTC ALOlt**jl 



>818«7»i: t D E N S o i t fflv^or-ii, * 
BR* •)*»*rx*«S:*:S**z*aK > *CkU»9, M 
BT^^^titli^ 114 UaFLfcJ: } k 

£^tM ? Sf&£#*it JUntiitSliRMDH^Sn: <fc, 
■jDENSSrjMMIjEU ££0 1 2 O «fc 9 i:x> v 
SIS^TmrfiT WH OSli:J:J)DENS SrJftitiiE-r 

[0 0 9 5] CO* 9 ICLT. y'JV^i^giM 
AS SC. jAcjfeitJSFLV, *i^«tROUitt» 

B1+A1XMASSC/ (ROUXFLV) I 
XB2-B3 —(12) 

ftfflti, i fey 'J > mi; ^11^-^ ^ | li^ 

■K -€■0-K^MBTCAL<0^l3^*iIA'ffl^8;»■r*o s 

-C, »|WeftB2*B|EftNUJfc«S*-CV^ 0 BK 
B 3 ii— 5£>KT% x>y>tt|;a^t^ e 
[0 0 9 9] ^cOJ:^:trMBTCAL$:imif: 
<b> :OMBTCAL^Xr77'P) ^isv^T^^C^t^ 
fflADV [° BTDC] ll&Ltz&t, C^ADVOf 

[0 10 0] vkki<7>mjtm$k, AiM&TtR e f 

ffoTv^ 0 R e f «-tOSt±3^i) (^txlf7 0° B 
TDC) J:t)l° m^iiJ^> h-r&1)*;>9fei>*7 0 

[0 1 0 1] --T% *l§^Of^ffl^Si^i-^ D 
[0 10 2] SM^i^T-n^ffiv^j^MB 

50 £«^3£»£#5fc1-&ou*tLT, *»wcii**w 
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▲ 



(12) 



WgfJ^l 0 -3 0 5 3 5 



21 



22 



i:J: 0MBTa«^a^i-e*^ gg^jgng*® 
co ^ ^ y atom s a * b f fcan«j jg-e* & o 

<D«»2*&H:<03f H» (oiOTFBYAO=l. 00* 

MAS SC= I TAC 

X (1. 0 + 1. 0/1 4 



<t£*K MBTCAL* 1 



F L V = F L ML 
ROU=DENS 

MBTCAL 

= [B 1 +A 1 X 
X ( 1 . 0 + 1 



®EGR*7hB| 

GRC=0, FUELG-1, 0/14. 5. RMDH 
S2 = K TWH0S2 = 1 > EGR0 = 0,,SCVT 
F= 0 , RMDHS1 = 1 > TWHOSl = lf*^: 
££>)MASSC\ FLV, ROUrt^ft-Ffi 

5+ (1-ITAN) / ITAN) 

— (9 a) 
- (10 a) 
•••'(11a) 



II TAC 
0/14. 



[0 10 4] (12 a) *U-£^T I TAC(ix>y> 

oHWkBHEllkJ: 9#^*t*tttMt^ iTANiiTyy 
fig. DENSIlf-r^f, JSOOTL AK FLM 
L, B2. B 3(±f^T— 5effir-*^ 0 Lf^oT, 
^H»«rtT*>iit*tlf4?>4v^(i, ITAN. DEN 
S, Bl, Al, FLML. B2. B 3 <D&$i'V$>Z> 0 

v ? -romtta if oMMRa^s-cft < ( i t ANoao 

^li4X4 = l 6AOf-^t^) , £*iDENSIi0 
9 Kt^Lfc* -5 ITACWtlttl <mt-?Z> 
«-e4v^fcft^ftv^|t«t-C+»T**o Bl, AK F 
LML x B2. B 3li— 5effi"e*& -tL^U t# 

[0 10 5] ttz. *«w^isv>r, u - >ffi«)t-cai 

tef-^t^frCli, FUELG^ttStSCADMPf- 
^OdSf^SriliDt^^ittt, lilCMBTCAL 
OiMtSKJ: *) , ;->S|E^CMBTO#fc^&*jtot 

nm*mn~zti2> 0 - >^itr*coaeujoxTE g 

R£ *>fr? fc *^UEGRC<Ott-#tiiSpi--&3e 
ttT^tti^lHjUMBTCALcO^^m: 'J->jl 
te#^E G R *(CMB T <Dft b tl2> .&*&ft1i* c tt!K 

[0 10 6] =*««**^**.«^cl«H 

;^>y7fA^EGRgi^ix.^»i^v>r'J - 

fcEGR*? h»t^»*^NpflH<o-T-7y4:ffiv^t 
£ J:? iZ-Tzm&tit&LT. I TAN<OiB5e<r**5>T 
Wft^ft 1 / 5 69HS&ST-MB T^ff^coa^Wtfe 
$mr*li V - >/n - > y 7 1 A^oE G R4 



5+ (1-ITAN) /ITAN) [ 
/ (DENSXFLML) ] XB2-B3 -(12a) 

* V MttA »J->^>yXfA ri*o EGR^N' 

[0 10 7] S&fc, ±U<D (12) StlZiiMBT* 
<T> (12) S^i^MB TJS^MkMB TjJHSE^tmt (V 

»«*MBTi«36*«7'-^Hi*L, (12) j&ZXZ 

»«T<>-WO«**»* 5° WTC*»K MBTMK 

[0 10 8] J±;fr*>^;^^T**££#n;* h 

tJc ««Ht* t »<flr*o 

[oio9] mmmvitmrn^ > hn-^^EG 

40 [0 110] I»irii >J - > ^ - > y ^ f A E 
GR»Itt£4t(0i:ov»TK«L^ EGRgf 
4rl5tttTv^v»y - >;<->yXfA^^t>^^=7c8j! 
mtt<0 i><D{Zl> Jtffl* f * 4 - fc «i v> -7 i T- 1> & 
[BI®0(»#iSlM] 

[Hi] *i*iS^S<^WIipyxxAia-e*4o 
IB2] SMttt^/uxgtKU LTtt*t4KlP»ft 

[i3] /<7^^7>Kv f 37 v ^7n-f-v»M?4> 

50 [B4] V->*frOflse4:KW"r-&fc*5>07n-^^ 
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▲ 



(13) 



23 

[El 5] V->^ vlT<7>P\l&*m'$-tfr'8imX'3>Z>c. 

[0 6] iN';->-7-> •/<ort$^^t-#i4iiT-*>4o 

[18] *XmftmADV<7>m&*fSLW-t2>tz#><7>yr! 

[19] *'B*-X^S*^ffiDENSO#14lllT*^o 
[HI 0] ®jst^jfejSS**{tFLML<7)#14iaT** 

[11 1] ^7-«'3> hn-;^^7*MSCADM 

po!)fi$[ir-*)^„ 

[112] 7kiS?tiE#i&TWHOS 1 <0#14IHT-*>^o 
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